INTRODUCTION
The relationship between gravity and topography is commonly used to infer the compensation mechanism for large topographic features such as seamounts and aseismic ridges. Since the asthenosphere cannot maintain large deviatoric stresses over geologic time [Heiskanen and Vening Meinesz, 1958] , the load of a seamount must be supported by stresses within the lithosphere. These stresses can be distributed either directly beneath the load point (local compensation) or in a region surrounding the point of loading (regional compensation). The gravity field is ever, the strength-age dependence is usually dominant and basically reflects the age-dependent thermal structure of the lithosphere and the strong temperature dependence of the creep processes which tend to relieve flexural stresses [Bodine et al., 1981 ] .
Both the local and regional compensation models predict that the ratio of free-air gravity anomaly to seafloor topography is positive at short wavelengths. For example, the gravity anomaly over a seamount that is Airy compensated results from two mass anomalies. The topography is a positive surface mass which produces a positive gravity field; the compensating mass at depth, which is equal and opposite to the surface mass, produces an negative gravity field. The observer on the sea surface is closer to the positive mass than the negative mass and therefore records a positive gravity anomaly. The same geometric effect occurs for regionally compensated topography, although the situation is more complex since not all of the compensating mass lies directly beneath the seamount. Thus it appears that the free-air gravity anomaly is always positive above the crest of a ridge. In this paper, we present an exception to this rule and demonstrate that this exceptional behavior fits neatly into the framework of the regional compensation models with age-dependent EET.
Curray and Moore [1971, 1974] and Curray et al. [1982] , using seismic reflection and refraction data, have described a N-S trending aseismic ridge in the Bay of Bengal at about 85øE, the northern part of which is completely buried by a thick layer of sediments (>6 km). The southern part of the 85øE Ridge curves around toward the west and locally outcrops above the sediments of the Bengal Fan as a series of seafloor hills. While the location and amplitude of this ridge are fairly well constrained, nothing is known about its age, formation history, and lithology. One clue lies in its unique gravity field which is strongly negative (e.g., -60 mGal) directly over the crest of the northern part of the ridge. Perhaps the simplest explanation for the gravity low is that the ridge is less dense than the adjacent sediments [Curray et al., 1982] . However, the strong magnetic signal over the northern part of the ridge as well as its great length and amplitude indicate that it is similar to other linear aseismic ridges. The major question is: Why is the gravity field of this 85øE Ridge so dissimilar to other aseismic ridges? The only other major difference between this ridge and other aseismic ridges is that the northern part of the 85øE Ridge is completely buried by sediments. Thus the sediment load may have a strong influence upon the gravity field.
To estimate the effects of sediment loading, we present some constraints on the formation history for this buried ridge. We model the oceanic lithosphere as a thin elastic plate overlying an incompressible, inviscid fluid half space and calculate its flexural and gravitational response to the load of a linear ridge. We then increase the lithospheric flexural rigidity to account for the stiffening of the lithosphere during the time interval between ridge formation and sediment burial. Finally, we bury our model ridge by sediments and calculate the gravitational response to this second load. We will show that if the flexural rigidity of the lithosphere increases with age, then the sediment loading drastically changes the gravitational field from a large positive free-air gravity anomaly over the ridge to a strong negative value. By fitting the predicted gravity anomaly from this two-step loading model to the observed gravity field over the 85øE Ridge, we are able to estimate both the flexural rigidity at the time the ridge was formed and the flexural rigidity at the time of sediment loading. Finally, using the flexural rigidity-age relationship derived from previous studies, we estimate the timing of the two loading events. 1. The length of the ridge is much greater than its width (i.e., it can be modeled as a two-dimensional feature).
2. The amplitude of the basement topography is greater than 4 km between latitudes of 10øN and 15øN.
3. The gravity anomaly of the ridge has a relative low, tinuous seismic reflection data have been collected during many cruises of the Scripps Institution of Oceanography vessels in the Bay of Bengal. Gravity data have been collected along tracks T53-54 and T6-11, and a large number of seismic refraction lines were also run. Basement depth models along each of these tracks were constructed from the available seismic information, although generally, the reflection data did not penetrate to sufficient depth to constrain the basement topography. Seismic reflection data along many profiles, including T53-54 and T6-11, and velocities derived from wide-angle reflection and refraction data were used to map major unconformities [Curray et al., 1982] . A Paleocene-Eocene unconformity, labeled P in Figures 4 and 5, appears in the reflection data and clearly delineates the location of the 85øE Ridge. The P unconformity is anomalously shallow in profile T53-54 at about 85øE. Based upon this rather abrupt upwarping, we believe that the crest of the 85øE Ridge lies directly beneath the P unconformity, as shown in our basement model in In contrast, the ratio of gravity to basement topography is negative over the crest of the 85øE Ridge. To explain the observed negative ratio of gravity to basement topography, we bury our model ridge by sediments with density Os < pc (see Walcott [1972] for sediment loading on a continental margin). The buried ridge is shown in Figure   7b . We assume that the sediment burial occurred some time after the ridge was formed; during this time interval the lithosphere has cooled and increased in flexural rigidity to a value of D2. The average sediment thickness is Cs. However, the sediments are thinner over the crest of the ridge than they are on the flanks of the ridge. This uneven sediment load produces both an increase in average basement depth As and a second flexural deflection t(x). In reality, sediment loading is a continuous process. Once the ridge is completely buried, further sediment influx will tend to fill the low lying areas caused by the second flexural deformation, and the new seafloor will be flat. 
ps(X) =-g(Ps-pw)[C• -h(x)-t(x)]
When the lithosphere deflects under the sediment load, all density interfaces, including the sediment/water interface, deflect by an amount t(x) -As. This deflection produces a restoring pressure Pt (X) of
Pt(X) = -g(Pm --pw)(t(x) -As) (17)
The second flexural response is determined from the Fourier transform of the biharmonic equation where the pressure is the sum of (16) and (17):
D21k14[T(k) -a(Ikl)as] = g[(Ps --pw)H(k) --(Pro --,Os) B(k) = l+R2
(Ps -P•) (Pro --Ps)
It is interesting that the basement topography is amplified with respect to the original topography especially for low wavenumbers.
After the second deflection the undulations along the Moho are W(k)+ T(k).
The gravity anomaly is the sum of the gravity caused by 
AS = (p rn --P w) Cs (19) + e-lkld(pm --pc)[W(k) + T(k)]
Using ( However, adjacent to the 85øE Ridge the sediment thickness exceeds a few kilometers, indicating that it is highly compacted because of the large overburden pressure. The flat sediments, lying above the crest of the 85øE Ridge, have no effect upon the undulations in the gravity field. The structural model producing this gravity field is shown in Figure 10b 8x 1023 N m (Figure 9b) . These values are approximately a factor of 2 lower than the respective values for profile T53-54. Again, the best fitting models have values of D2 that are greater than Di.
For both profiles the lithospheric flexural rigidity increased by a factor of about 180 between the time of ridge formation and the time of sediment loading. Before discussing these results, we must demonstrate that these best sets of D1 and D2 values are not highly dependent upon the more speculative portions of the basement models. Along basement profile T53-54, in Figure 4 , the width of the ridge was not constrained by any data but instead was inferred from the shape of the overlying unconformities and the width of the magnetic signature. It could possibly be much narrower than the value we assumed but probably not much wider (i.e., more than a factor of 2 wider). To test the effects of a narrower ridge, we recalculated the gravity model by using a Gaussianshaped ridge with a half width of 10 km and an amplitude of 10 km. This very narrow ridge is close to a delta function source but does not significantly alias the fast Fourier transform. The gravity model for this ridge, which was calculated using the best T53-54 Di and D2 values, is shown in Figure 12 . The fit is suprisingly good (rms misfit of 10 mGal). The amplitude and characteristic width of the model gravity profile are close to the observed profile. The largest discrepancy occurs at the peak within the gravity low, which is much greater in the model profile than it is in the observed profile. These calculations demonstrate that the width of the model gravity field is controlled by the value of D2 and not the width of [Markl, 1974 [Markl, , 1978 Larson, 1977 , 1979, 1982] . Inasmuch as these two ridges are not parallel but instead appear to diverge rather markedly, it is unlikely that they were both formed on the same plate as it passed over two distinct hot spots, unless the hot spots have moved relative to each other or the plate has rotated significantly. Other possible modes of origin are difficult to conceive but can now be constrained by the conclusions of this study. CONCLUSIONS 1. The 85øE Ridge is similar in many respects to other aseismic ridges; it has an amplitude of up to 6 km, a length of approximately 1600 km, and a strong magnetic signature.
2. The major differences between this ridge and other aseismic ridges are that it is completely buried by a thick layer of sediments and it has a negative free-air gravity anomaly over the crest of the ridge.
3. We have used a simple two-stage loading model to demonstrate that the negative gravity anomaly over the 85øE Ridge is a direct consequence of sediment loading and that the flexural rigidity of the lithosphere when the ridge was formed was about 180 times less than the flexural rigidity of the lithosphere during the sediment loading.
4. Using an approximate relationship between flexural rigidity and age we find that the sediment loading age is in agreement with the interpreted ages of the adjacent and covering sediments and the plate reconstruction models. We have also determined that the 85øE Ridge was formed on young (about 10 m.y.), hot lithosphere with low rigidity.
5. We suggest that the alteration of the gravity field by a thick layer of sediments may occur in other large sedimentary basins or along continental margins.
